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Fleas are worldwide vectors of several important
zoonoses transmitted to humans through bites or
following contact and inoculation with ﬂea faeces
[1]. Fleas and human ﬂea-borne infections have
been scarcely studied in the Lao People’s Demo-
cratic Republic (Laos). Murine typhus, a typhus
group rickettsiosis induced by Rickettsia typhi and
transmitted by X. cheopis, is known to occur in
Laos but cases are poorly documented [2]. In a
recent prospective study, acute Rickettsia typhi
infection was identiﬁed as being the cause of fever
in 9.6% of 427 adults with negative blood cultures
admitted to Mahosot Hospital in Vientiane, Laos
[2]. In this work, in an effort to identify the
possible aetiologic agents and vectors for ﬂea-
borne agents affecting humans, we analysed ﬂeas
collected in Laos for evidence of rickettsial infec-
tion.
MATERIALS AND METHODS
In December 2007, in Phu Khaokhoay (around 100 km from
Vientiane), ﬂeas were collected on dogs and on a cat. They
were transported to France and identiﬁed by one of us (JCB).
DNA was extracted from each specimen. Each sample was
tested by RT-PCR in a Lightcycler instrument for the presence
of Rickettsia spp. DNA using primers and Taqman* probes
targeting a partial sequence of the citrate synthase gltA
(RKND03F : 5¢-GTG-AAT-GAA-AGA-TTA-CAC-TAT-TTA-T-
3¢; RKND03R : 5¢-GTA-TCT-TAG-CAA-TCA-TTC-TAA-TAG-
C-3¢ : RKND03Probe : 6-FAM-CTA-TTA-TGC-TTG-CGG-CTG-
TCG-GTT-C-TAMRA) and primers and probe targeting a
chromosomal gene speciﬁc of R. felis bioB (R_fel0527_F : 5¢-
ATG-TTC-GGG-CTT-CCG-GTA-TG-3¢; R_fel0527_R : 5¢- CCG-
ATT-CAG-CAG-GTT-CTT-CAA-3¢; R_fel0527_Probe : 6-FAM-
GCT-GCG-GCG-GTA-TTT-TAG-GAA-TGG-G-TAMRA). Each
sample of undiluted extracted DNA was screened using a
Bartonella genus RT-PCR with a Taqman probe targeting the
16S ⁄ 23S RNA gene intergenic spacer (ITS) gene (ITS2 (P:
6-FAM-CGA-TCC-CGT-CCG-GCT-CCA-CCA-TAMRA; F:
5¢-GGG-GCC-GTA-GCT-CAG-CTG-3¢; R: 5¢TGA-ATA-TAT-
CTT-CTC-TTC-ACA-ATT-TC-3¢)). Positive PCR were con-
ﬁrmed using standard PCR and sequencing of ITS gene
fragments [3]. Negative control constituted by DNA extracted
from non-infected laboratory ticks and a positive control of R.
felis (RT-PCR) and Bartonella elisabethae (ITS PCR) DNA (one
positive control every 20 samples) were included in each test.
RESULTS
A total of 22 ﬂeas were collected on three dogs,
including 16 Ctenocephalides orientis, three Cteno-
cephalides canis, and three Ctenocephalides felis felis.
A specimen of Ct. orientis was also collected on a
cat. In all RT-PCR and PCR, positive and negative
controls tested as expected. R. felis DNA was
detected in 13 ﬂeas, including 10 Ct. orientis (one
collected from the cat and nine from dog 1), one
Ct. felis felis and two Ct. canis (collected from dog 2
and dog 3, respectively). Bartonella DNA was
detected by RT-PCR in four of the 23 ﬂeas. One of
these four positive ﬂeas (a Ct. felis felis collected on
dog 3) tested positive by the standard ITS PCR.
Sequencing showed that it harboured Bartonella
clarridgeiae (100% similarity).
DISCUSSION
These results provide the ﬁrst evidence of R. felis
in Laos, and suggest the presence of ﬂea-borne
spotted fever in this country. R. felis is the recently
recognised agent of the so-called ﬂea-borne
spotted fever. It has been detected in several
species of ﬂeas throughout the world and few
cases have been diagnosed. In Asia, this emerging
pathogen R. felis has been identiﬁed in Thailand
and Indonesia only [3,4].
Also, we report the ﬁrst detection of Bartonella
clarridgeiae in ﬂeas from Laos. This bacterium is
frequently isolated from cats [5]. It has been
suspected to be an agent of cat scratch disease in
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humans, but its pathogenic role in humans has
yet to be deﬁnitely demonstrated [5]. Although
we cannot address their precise prevalence or
distribution, R. felis and B. clarridgeiae have to be
considered as potential agents of fever in patients
in Laos where the aetiologies of some febrile
syndromes remain poorly established.
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